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CM, A i bir 

|. A y< mi cf-ndiK 't i »i d.-vieo having a field « fN'Ct 
I r .- m: : i r t t -i formed in «i : ■ « -in i ( ^ »ik luo t o r 1 ayei provider] on a 
i nsu 1 at i ng I ay* a , compa i s inn: 

,i body elect r ode elect rically connected to a 
rhmnn] f orming rc.-cj ion of said Mold ef f prt transl stor; 
and 

a back (fate elect rod*' provided below t he Insulating 
layer as opposed to the channel forming region of said 
f ield of feet t.ransi stor . 

2. A semiconductor device having a field effect 
transistor formed in a semiconductor layer provided on an 
insula!: i n g layer, coin p r i s i n g : 

a body electrode electrically connected to a 
channel forming region of said field effect transistor; 
and 

a back gate electrode provided below the insulating 
layer as opposed to the channel forming region of said 
f io] d of feet transi stor, and 

wherein .said body electrode and said back gate 
electrode are respectively formed in a semiconductor 
region of conduction type opposite to a channel of said 
field of f e c t t r a n s i s t o r . 

4. A semi conduct or device having a semiconductor 
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!.mso in wheai . i :'f-<'<;ii<i i ' * ■ i ' i i ( ' 1 1 . r ; r i 1 1 ( * • ( 1 1 hr/i i is termed (,n o 
( i i y.\ :•( in i ]. ; t • t f »i h no r v: i M i - : r \ i r i : - ■ i 1 j t i 1 1< j 1 , * y< i 

i r ! f- t ■ r i ■'■ ■ : ' ■ i i i I ;< r ♦ i ■< t v.'< < ■ n , ri r ^ ] . • i i < b 1 * ! bet ( t « i r j : ' ! s t i > r 
t r am* •< 1 in * s> . ■* < ■' <i ,d :.'( liiir^iniuft cj I ..r/< i , > ,f >mi « r i ; • i r k i : 

, . I .( >< iy ph. ('1 i ode- i i > r io 1 in the second :*i 'ini condijrfor 
1 a y ■; » r c n i c 1 ( - ( - 1 1 1 1 > r i s * • < 1 < > 1 <i semiconductor region 
n j oc t: r i r \ il t y fi <nn< *( : t od to a ehanii'd forming r^cjinn of 
said f if Id ci h-r-t t ransisiiT; and 

ci back fj.it f eierl i<»(ir burned in raid f i. i y t 
semi condurt or ) aycr and o >mpr i sed of a sem r e endue tor 
region brouuht into contact with the i nsuJ a t ing layer, 
and 

where i n :» i d back cat o o 1 oof rode i y provi ded as 
opposed to the channel forming r eg i on of said field 
effect t rnnsistor , and t ho semiconductor region 
correspond i nq to said body dert rede and the 
semioonduet or r eg i on corn >spond i ng t o said back gate 
electrode: ( or . e i selectively termed in a conduct ion type 
opposite to a channel of so id field effect: transistor. 

A. The semiconductor device? according to any of 
claims 1 to .'-5, wherein a potential for controlling 
carriers of conduction typo opposite to a channel formed 
in an upper portion of the channel forming region of said 
field effect transistor is applied to (each of said body 
elect rode nnd said back gate electrode. 
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Tie- ; • i \\\ i c •( i i< i ■. i r - 1 ( < \ ( 1 ev I ( ' • 1 - 1 ( ' ( ' ( 1 1 ' 1 j i j < ; t 



i ; i v ' 



. ■ • , * i j':. - i t , . • V/t : < • . i . . s ['''«;!• i . ; ! . ■ I i " • ' i ' I j J I 

t \t r\ i i ( * / j ] f\\.x\ i * j ' •< ■! - f 1: :•' • ' i i n * yt < pp- = s i t < ■ - • M ;< • 
channel bam'-d in * he upp< i p"f t i<ai ot tn< ehur.ue] 
b a m i i :g ii.qii.n i - f sa i ( 1 f i * • 1 < i e ft * ei t r - 1 ns i : * t < • r , in <i 
] r.v;»' i j .( 1 1 t i.< n i ( > f- :Mid s* in i e< nidue t o i 1 a "/< 1 r oppes i t o to 
-aid 1 t k t j ; it t ■ c- 1 * m - ♦ r f I* ' i : ■ , \\ <p 1 i ec 1 to f K'h of :Mid br-dy 
e ] ret r o< 1< * and sn i d back C< i t i j olnrt i od« > . 



f> . A semiconductor device hav i nq a f i i s t conduction 
type field ef f eet. t iansi:d or and a rerond fondue t" i. on type 
field rd feet, transistor for mod in a s< nn i eondue t o r layer 
f>rovi(led on an insulat ing film, rompr i since 

(1 first" body elect rode elect r i ea 1 ly cermeet ed to a 
channel forming region of said f i r y\- conduction type 1 
f i eld e ■> f f ee t t r a n s i y t o i ; 

a 1 i r s t" ba o k < \< it e ed e c t r od e j > r c ) v i ( 1 e d I .k j 1 ow s aid 
insulating layer in an opposing relat ionship to the 
channel forming region of said first conduction type 
field effect t ransist oi ; 

a second body (deerrede electrically connected to a 
channel forming region of :vud ynyc^u] conduction type 
f i el d ef f ( ct~ t rans i s t o r" ; and 

a second back gate electrode provided below said 
insulating layoj as opposed to the channel forming region 
of said s ( e< nd conduct i en f y \ >(- f i < d d e f t f c t t t a ns i s t r > r . 
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f - 1 t f M ' J i ( '< i i i v ( '( '!J l!< c t < 1 



•} i, Mm ie 1 f < m m i i .< j r ( -r ji ' 'N ( - f sob 



i i t s t conduct ion I y i if ; 



f. i . ■ » ] d ( - f i f <e t t t (insist el ; 

a first ) >a c k < j a t r > o ] o rl r f u 1 c ■ prf) v i ■ 3 b f » 1 f » w mm i 1 
insulating hiycr i:i mm < -pi k<s i ng t e la t i i >nsh i p to the 
channel forming region of said first r m n ic lue tr. i * ui type? 
f i el (1 eff-H't t ransi <- 1 mi ,- 



a f'ccciifl body ( 1 1m .*c t r rul< ■ i ! 1 cr t r i ca 1 ] y coinuct pc] to a 



channel forming rpqion of snid second conduct i on t ype 
f i o 1 d e f f ee t t i a n s i s t < > t ; anr 1 



inr-'ulatinq layer as opposed lo the chaiine] tormina reqion 
o f s a i d s e fond eo rid t action typo- f i e Id c » f: 1 o c t V i a 1 1 .< -is t c ) r , 
a nd 



bark gate electrode arc respect i vely formed in a 
semiconductor legion ol conduct ion typo opposite- to a 
channel of said first conduction typo field effect 
transistor, end said second body electrode and said 
second back gat o electrode aie respectively f oi mod in a 
sem i conduct o region of conduct ion typo opposite to a 
channel ol said se-enKi conduct ion t ypf 1 t i e I d ej foot 
t r ans i s 1 o r . 



a second back gate elect i ode provided below said 



wherein sard first body electrode and said first 



5 1 



;•• . /. yt -pi • « . r ;( i: ]r *t t . r f !• V ! ' '< I i I :M a : ' « !i ! ! » /« ■ i i d ; - I f * t < ' I 

[ .,,::< in v;l: i c \h a s» • *e; :< i . ■ 1 m i f '< ! : ( i ; s • ' f ' ■ r l')V(! i : ■ t > • r :*.< d < -r : ■ s 
f j r s 1 sem i oondue t i , ? i-jy r \\ i ' t; . : i : i i k • 1 1 ! < i 1 i r ; \ (l y, r 
interposed t 1 h ' t * t -1 w •( 1 1 , aii'l a 1 i i :M conduct imi type 
field f-l j ort t r dii:* i st < n and a cciiH conduct i < ■ f j type 
field f-f f-rt transistor i >o t 1 i formed in the second 
j-Hniconductor .layci , t *< smpr i :■: i in : 

a first I u k i y r 1 < c ' t r o< it 1 form* d in i"h<* second 
semiconductor "layer and cornpr i sod of a semiconduct or 
region electricnl 1 y connected to a channel forming region 
of said first conduct ion type field effect t r ans i s t < »r ; 

a first ])(iok gate electrode formed in t ho first 
s e i n i c o n d u c t o r 1 a y c a rind c o mp r i s e d of a s e in i c o n d u e t or 
region brought int o contact with the insulat iuq 1 .iy< a ; 

a y^cond body cloctrode.' formed in the second 
semiconductor layer rind comprised of a sem ieondue t or 
region electrical 1 y connected to a channel iorming region 
of said second conduction typo field effect transistor; 
and 

a second back gate elect redo formed in the first 
semiconductor layer and cornpr i sod « »f a semiconductor 
region brought: into contact with the insulat i rig layer, 
and 

wherein said first, back ciafe electrode is. provided 
as opposed to the channel forming region of said first 
conduction typo field effect t runs i <: 1 < > r , said sccciid back 
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( i (1 1 ( ' ( ■ 1 « f -t i ( »( i( * i s | > f • >'.'" i ' U d < :s 1 f | o s « d t ( 1 * 5 o ( ' '» lf J 
j f .i in i n< i i < • j i < > i j < - 1 i i ■• i : .d r *■•!;' I'-i'' ' i 1 : ; : v: ■ Ibid 

r . f j « ( a ? r , , r:r • i : • t < » r , i h* ■ > *« m i •■ 'n^' k ' { ' ■ i • • q i r: " ; s> d ■ ; : ' i i d 
iir.M body e 1 ( rt r cl< ■ «iiid t lie : '( in i < '( >i i< ii i f ' t < » i. t * -m i « »n used as 
raid f. i i st 1 vick q< it f ■ ( d < i • t i ( •< it < . a m • i * s| < et i v* d y t ' ■ i :ik d in 
a conduct i(»n type < >| 'pes i t ( : to a channel ol snid t i i :M 
conduct ion t yi)c field o! Icct taunsistoi , n\\<\ the 
semiconductor recjic! ucod as coid second body electrode 
and the semiconductor i cq b n u5-cd as :a id second Kick 
qat o elect rode arc respoct i vs^ly formed in a conduct ion 
type opposite to a chunnel of said second cc-nduct ion typo 
f i o 1 d ( • f f pc t t r a n a i a t o i . 

9. The semiconductor device accurdiim t.o claim 8, 
wherein the pomiconductur r oq i on used as said f i t s.t back 
qato electrode and the sa m i conduct: or r ecpi on used as said 
second back gate eloctrodo are respect i ve 1 y electrically 
separated from said second semiconductor layer . 

](). The semiconductor device 3 accordiiK] to any of 
claims 6 to 9, wherein a potential tor cent i o] 1 i nq 
carriers of conduction type opposite to a channel formed 
in an upper portion of the channel forininq roqion of said 
first conduction type field effect transistor is applied 
to each of said first body electrode and said first back 
qato electrodr-, and a potential for t a mt r r d 1 i nq carriers 
of conduct ion type 3 opposite to a channel feimed in an 
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u j )\ <( ■ r } >i 1 1 t i t , i ] o i i h ( * fh-iiinr- I 1 ( > i \ i 1 1 1 1 m ■< u o n ( » t : ■ < ; i ■ i 

: • ( » •< -n- i b u ' t i < <i : t yp< ■ I i *. • 1 • i • I ! • < ' i s i a u: ' i . " * - i ; : • ^ \ >: • 1 1 • ■ i 

t ' » (.!'•'}: < • ! : '< j i d I ody < i t < * 1 » < f h < : r .' 1 : "m i d ! . i ' *k < J. ; t < • 

■* j 1 * - f * 1 r " ( i r i (. . 

11. The sein i coriflm • t" oi device <h''.''. - t <1 i n'J t m any of 
o'laims ft to ( i , wlK'Kvii) a potential lor i in hu ' i ik j tin 
p]pct ricnl charge of ccinduct i < »d type oj >[ »os i t c . i n i he 
channel for iru < 1 in the upper port ion of. t he ffiannt 1 1 
forming renion of said first conduction typo field effect: 
transistor, in a lower portion of said semiconductor 
layer opposite to said first back cafe electrode is 
applied to each of said first body electrode and said 
fist back gate e Loot rode, and a potential for inducing an 
electrical charge of conduction type opposite to t ho 
channel formed in the upper portion of the channel 
f orrni ng r eg i on o f s a i d s e c end c o nduc t i on t y pe f i o 1 d 
e f f e c t t r a n s i s tor, in a 1 owe r p o r t i on o f s a i c 1 
semiconductor 1 aye r o p p o s i t e t o s aid s e con d 1 > a c k c i a t c > 
electrode is applied to each of said second body 
electrode and said second back gate electrode. 

12. A method of driving a semiconductor device 
ha v i n g a f i e 1 d effect t r a n s i s t o r f o r mod i n a 
semiconductor layer provided on an insulating layer, a 
body elect rode electrically connected to a channel 
forming r onion of said t ield effect transistor, and a 
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I; (iit < I • ] • ■ - c ! ; < <( ]* ' ] • r < >v i < U ' 1 i ■ • ] < v .v t !:• • ini'iii.ji i i \ ' i \ < iy< i 
in , : j j ' t •■!'(■:■ i -v i Ml.it i ous h i p t ( . \ \ .< ■ *|> a :f :< ■ 1 I ' a in i : r i ! ( ! i i - -i i 
, , j y , \ [ t \ f \ } i } ( ■ M ( ■■■* t I I t ili:' i : • t" ( > I , ( ■< illif ■ I i : ' i n< j t ho f < ■ 1 1 < <W i I i< f 
r * t < p c - {. : 

applying a p( >t f lit i (i 1 lyinu in a diroot ion to i nducf ■ 
an (>]' et f i f.i 1 flMr if of conduction t yp< - opposite to a 
ohann-'d formed in .i surface layei of t ho channel tormina 
region of said f ioM ff fort t rans i s t n r , in a lower 
port ion of the channel f Or ininq rarion thereof to said 
body electrode and .said back gate eject rode or at least 
said bark gate electrode so as to .increase a threshold 
vol t aqe of said field effect, transistor. 

13. A method of driving a semi conduct or device 
having a field effect transistor formed in a 
semiconductor layer provided on an insu lat ing layer, a 
body electrode electrically connected to a channel 
forming region of said field effect, transistor, and a 
back gate electrode provided below thro insulating layer 
in an opposing relationship to the channel forming region 
of said filed of feet transistor, comprising the following 
step of : 

applying a potential lying in a direction to induce 
an electrical charge of conduction type opposite to a 
channel formed in a surface layer of the channel forming 
region of said \ ield effect transistor, in a lower 
portion of the channel foiiniug \<-i\\n\\ ! !iopm>{ to said 
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[ ., : , iv < b ( ' t r c • i j , . , . r lt ] f •; i i ( 1 I vick a, a < < 1 * c ' { t ' f h ' i a c i t if •, i : - i 

... . i , 1 . ; j l . ■ • b < ' t » ■ ■< i o s« = -s ' ( • s i ab i 1 i s- ■ i t h M sh< Id 

v , , l t j. . , • { reiit] t i < • 1 <: 1 i ■ t t i ft t i i :-1 ( .i . md i i i< a * ■ is- ■ o 

w | t h:- 1 , ,in 1 v . 1 t ,s(j ( ^ c . i t ho < h a ^ n t h*- m < > f . 

14. a method of driving -i rnmi coiiduct '»i drvifr 
havinq ri first c -oi jdue t i on type field of loot transistor 
and a sooond cnnchicf ion typo field oflect f ransi s t o r both 
formed in a sem i eonduo t o r l.iyor provided on an i nsu 1 a t i nq 
layer, a first body electrode elect rioally connect -pel to a 
rhannel forminci region of sa id first conduct i on typo 
field effect transistor, a first back gate electrode 
provided below t h» • insulating layer as opposed to t .ho 
ohanno] forming region of said first conduction type 
field effect fransi stor, a second body electrode 
elect rioal ly connected to a channel forming region of 
said second conduction type field effect transistor, and 
a second back gate electrode provided below the 
insulating layer as opposed to the channel forming region 
of said second conduction type field of feet transistor, 
comprising the following steps of: 

in a first conduction type field effect transistor 
and a second conduction type field effect transistor 
constituting a predetermined circuit block, app lyi ng a 
potential 1 y i ng in a direction to induce an elect rioal 
eharge <>f conduction type opposite to a ohanno 1 f. o i mod in 
a surfaeo layer of the channel forming region of .said 
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f i t : ■ I i ■( = j ]<]■}< - 1 i < •! i i y t ■« • field » t 1 ( ( ' ] 1 ' a :s i e t i a , in < x \ < »w< - f 
:,. i I ;-•;! < ■ f • • •;. n:f.< i t <» i v \ : c i I < • : : < i. 1 I f ■ ! • I ■ ' ' r-t\<\ 
{ i r : • i 1 ■( m iy i . 1 ( ( -t >...}« ■ , , i m j Mid I i i :-t b. :' *k g. { t r • ♦ 1 < r a n d< ■ 
« . f , j ! i e« i : t ::<i i t 1 I i t " t \ in* • k < ia t e < ■ 1 * ■< ' t t < >< i' ■ so as t < > 
i j :f ■ t ( ., j : ■< ■ si I h m • ! * } i ' ■ 1 < 3 vt >lt i<:» ■ i > 1 sm i d I i ! :1 < '< *i lduo t i » >\ j 
type field effect liar us is tor *o t her (by cilb-w low { f w< i 
consumption, applying a potent ial lying in a dirocl ion to 
induce an elect i \<\\\ charge of conduct ion type opposite 
to a channel formed in a surface 1 aye a oi the channel 
forming region of said second conduction type field 
effect transistor, in a lower portion oj the charin-d 
forming regicn thereof to said se send body electrode' and 
said second back qat.o electrode or at least said second 
back qate elect rod(> so as to increase a threshold volt aqe 
of said second conduction type field effect transistor to 
thereby allow low power consumpt ion, and activating each 
of a first conduction type fio.ld effect transistor and a 
second conduct ion type f ield ef f eot t rans i st.or 
constituting another circuit block at hiqh speed in a 
state of being brought to a low threshold voltage. 

( lb . > A method of driving a semiconductor device 

---- 

havi ng a first conduction type field rlfoct transistor 
and a second conduction type field effect transistor both 
formed in a semiconductor layer provided on an insula! inq 
layer, a first body electrode eleetr evilly connected to a 
channel forming region of said first conduction type 
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t i . ■ I « i i-l t . c ' 1 t i . j i ; : ■ i : ■ t < - 1 , a 1 i i : * t t - ( m ' k « ; ■ j t < < ■ } < < • t i >. >( i< 

f .j - v b :• d I • 1 < w th- i ::. •« I . :t i :/j b ; y< r . : ; • r { . ; , : -, <\ \ , ,. t } : , 

r -hf u:i i» ■ 1 i i ' r i i i i i ; ' j { * r * i < 1 1 1 > ■ 1 -.Mid 1 it:' 1 os ■■nduet ion t y f ■« ■ 

1 i t ■ ] ( j ( { { , r t * ; e es i e t < t , a zc'i nd b« Jf |y < ■ h « * t ; < s •• 

* ] f r ; t r i f • . i 1 ] y c ' ' • r ; 1 1 • ■ ■ ' " t ► ( i I " \ < - 1 1 < > n m * * 1 J < » i ; ; i i r j < I / < o i < < 1 1 « > f 

said second conduct ion t yp" Mold eiteet t r < n j si : ■ t a » r , and 

a r.prnnd Ivick gut*: 1 electrode provided below t Ik- 

insulat inn layer .ts opj >os< •• i to t ho channel forming t eg ion 

of said scronc] conduct i * • x i type Meld of feet t idnsi :;t or , 

cnmpr i s i ng the 1 ol 1 ow i ncj stops of : 

ehang i ng wi t . h f i mo , potentials applied to said 
first back gate el cot rode and .said second back gate 
fOoct rodo, or said \ irst back (fat e elect o»H(\ said r>c>c()nd 
back gate electrode, said first body electrode and said 
second body elect, .rode; and 

thereby vary i ncj characteristics of said i irst 
conduction type f ie Id of feet, t rans i s tor and sa i d second 
oonducti on type field of." feet transistor . 

16. A method of testing a semiconductor' device 
having a first conduction type field effect transistor 
and a second conduction type field effect" transistor both 
formed in a semiconductor layer provided on an insulating 
layer, a first body electrode electrically connected to a 
channel forming region of said first conduction type 
field effect- transistor, a first back cat' 1 electrode 
provided bed ow the insulating- layer as opposed to the 
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, .} ]f tl : , ,, . ] I t ) i ; [ i. i i ] c i [ ( c i I < ■ i ■ < ■ t f i i s t ( '< ■■ i \<h \ < ' t i « ■ 1 1 t y; .e 

j i ( ■ 1 . j . ■ I ! , { *t { i . j n: ' i s t < ■ > , < i : ■ < ■< ,f i f J i »« ly < 1 < < ' t i < >< 1< - 
, 1 , r - • | j f ■ , . j 1 y r > ■ I ! I : < ' r ' t ( ( 1 ! m , i < ■ ' i : a I i r : e 1 I « ■ I \ i » i 1 1 g M g i < •■ I i el 
y. A \f] ; w « •« \< \ t ' < ■■! ] i I U ( * t id, ? yf - • I ! < 1 d ( ■ 1 f r f '* t I , ; ! i : : i : • t ( » d nrif 1 
fJ s< e< - m 3 Kirk < j '"i t t ■ t ■ 1 ( ■( ' t i ( -i h> [ ■ i ov j d< < j \ .# - 1 , ,w the 
inrulni ing layor u:' < •[ •} »< »: -• 1 to the- ehdiidl I • * r in i tic| region 
of said second conduct ion typo field clli-ct t r < ;n is i s 1. ( > i , 
eompr i s i nrj the ioHowiiKj stop of: 

measuring a leak ciiricnt in a state in which 
Dotout-.ials are rosj ><■< ' t. i vo 1 y applied to raid first back 
cjat o electrode and said second back gate cU-ct rode, ox- 
said first back gate fleet, rode, said second lack gate 
electrode, said First body electrode and said second body 
elect rode so as to increase threshold volt.aqes of said 
first conduction type field effect transistor and said 
second f ield effort, t ransistor . 

17. A method of aging a semiconductor device having 
a field effect transistor formed in a semiconductor layer 
prov i ded on an i n su 1 a t i rig 1 aye r , a body e 1 ec t r ode 
electrically connected to a channel forming region of 
said field effect transistor, and a back gate electrode 
provided below the insulating layer as opposed to the 
channel forming region of said field effect transistor, 
roinpr i s i nq the following step of: 

performing aging in a state in which a potential is 
applied to said back unto electrode or said brick gate 
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. 1 f ( - 1 r < " 3* . n .< 1 I'.nti i " ■< i 7 f d < -e ' r < .< l< • . 

I ;•- . a r i , • -a \ ; r ■< | ' ■ f ' i : ' i i i ' j . ; : • r ; i * i f ■ •■ ■ 1 1 d ■ 1 < • 1 i ■• i ' ' i < v i < 1 * I ; m v i r i m 
, j j i (.■ ] ( i r ■ M ( < - i f r r i 1 1: • i : * t < a Id i ri < •< 1 in a : ' < m i e < >i k lu c • t < ■ r 1 aye r 
[ >r rivi fit »d ('ii fin insulnt ing layfi rind having a body 
( • 1 f •( .'f. r f »f 1( * f 1 1 « ' t" r i oa 1 1 y < '< 1 1 1 r k ■< ■ t f a 3 t . ■ . .. i ('}ianii( j 1 t < a in i in j 
region oj said iiold oifeot. t r ans i t oi , and a back qato 
(vlertrorlc provided Ixdcw the iru-ul.it i nq layer a s opposed 
to the channel tormina region of f'«-nd f i e ] d ( J f f f-cl 
transistor, eomprisinq die following stops of : 

foiining a channel of. conduction typo opposite to a 
channel formed in a surd ace layer of t lie channel forming 
r eq i o n < > f s a id f i e 1 d e f f c o q . t r a n s i s t o r - i t a 1 ow< a por t i o n 
of the channel forming region thereof, based on a 
potential applied to said body electrode? and a potential 
appl i ed t o sa i d back ga t o e 1 ec t r ode ; and 

using said semiconductor device in a state in which 
said former channel and part of a depletion layer of. a 
drain region for said field effect transistor are 
t errnina t ed . 

' V * - 
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